Introduction
Mach-Zhender interferometer is a device used to determine the phase shift between two arm-sensor arm & reference arm) from a coherent light source. It using light modulation technique, to measure small phase shift in one of the two arm caused by a small change in length of one of the paths. Interferometric fiber optic sensor exploits the changes in an optical path length induced by transverse load in the optical fibers. MZI sensors modulate the phase of the electromagnetic waves propagating within the optical waveguide. One of the major areas of application for MZI is in defense. There are two main approaches to coupling a load induced phase shift in an optical fiber to the detection process; a mandrel sensor or a coated fiber sensor [1, 2, and 3] . Both of these approaches are viable up to ~ 50 kHz. In coated fiber sensors the optical fiber is wound in a coil as a sensing element and the size is comparatively large. Since the optic coupling of the fiber waveguide is weak, a long fiber is generally used to increase the induced phase change.. Mandrel sensors appear to be ideal for point sensors even though they have somewhat limited geometrical versatility.
II.

Pressure Sensitivity Of Mzi
In a fiber wound mandrel sensor, a thin jacket fiber is typically wrapped around a sensing mandrel and a thin polymer, less than 1 mm thick, is coated over the fiber as protection during operation. The optical fiber measures the pressure-induced strain in the mandrel and protecting layer. Mandrel sensors are important because they are easy to produce and they exhibit a high sensitivity and amenability to spatial shading. Consider the mandrel sensor shown in Fig. 1(b) . A homogeneous cylindrical mandrel of length L m and radius R m is radially wrapped with a single-mode fiber of length l over a length L.
Fig 1(a) Fig 1(b)
The molding layer is assumed to be only coated on the fiber layer and has a thickness of less than 1mm. Assuming that the fiber sensor response is driven solely by the mandrel response, it is clear that a Circumferential change in the mandrel couples directly to a length change in the fiber. The phase of light propagating through an optical fiber is defined as, where is β the propa gation constant in the fiber length direction, l is the total fiber length wrapped around the mandrel equal to, N-is the number of fiber windings round the mandrel, R is the distance from the center of the mandrel to that of the fiber as denoted in Fig.1 (b) , n is the refractive index of the fiber core, and k 0 is the free space propagation constant. The change in the optical phase of the fiber may be written as,
Where, D is the fiber diameter [5, 6] . The change in the fiber length using the cylindrical coordinate system is written as,
Where ϵr is the radial strain and ϵz is the axial strain in the fiber with the axis convention with respect to the mandrel in Fig.1 . Since the refractive indices of the core and cladding differ only slightly, one can use the approximation of
The change in the refractive index ∆n can be written in terms of the change in the optical indicatrix given by the well-known expression [7, 8] .
Where p ij are elements of the strain optic tensor and ϵ j are principal strains. Since fluid pressure is transmitted to the transducer only at right angles to its boundary at every point, the components containing a shear strain have been assumed to be zero in Eq. (5) . A typical optical fiber consists of a core and a cladding fabricated from glasses which have similar properties. Hence, the fiber may be considered homogeneous and isotropic leading to 
Thus, the ∆nl in the Eq. (2) for the light propagating in z direction [6] is
The third term in Eq. (2) can be shown to be negligible compared with the first two. A pressure P interacting with the fiber induces a change in phase ∆ϵ/P and is given by
Where the first term corresponds to the change in the length of the fiber and the second term corresponds to the photoelastic effect. Therefore, the pressure sensitivity of the mandrel sensor per unit of air pressure becomes:
Equation (8) means that the phase change of the mandrel sensor can be found once we determine the appropriate strain distribution in relation to the unit of applied pressure, which then leads to the analysis of the transducer performance. In this paper, the strain distribution is calculated by using the MATLAB. Eq. (8) is written in the form of a summation of the strains distributed over all the discrete elements in the MATLAB. The following values for Pockel's coefficients of the unclad fiber are assumed in the calculations of the pressure sensitivity with the MATLAB [2] .
III.
Mathematical analysis of MZI
In this paper a mathematical analysis of interferometer has to be done through MATLAB. Here after parameter like phase, frequency for MZI and fiber optical cable related parameter like core-cladding radius, length shows in the following graph simulated by MATLAB gives the pressure sensitivity. Interferometric arms differ by virtue of the perturbation in one of the fiber legs, and the phase shift between the two light signals provides the measurement. Because the measurements are made with the interference of two light signals with a small wavelength (typically 850 -1550nm) the level of sensitivity is extremely high. In Fig.2 Change in length Vs Pressure, analysis indicating pressure increases with changes in ∆l w.r.t length of the fiber wrapped around the mandrel "L" will be less. Mathematical analysis of interferometer, and keeps a promise to give accuracy in the measurement of all the parameter and higher possibility of sensitivity. 
IV. Photo Multiplier Tube
Light detection technology is a powerful tool that provides better understanding for more sophisticated phenomenon. Photodetector or light sensors are divided broadly in three categories: external photoelectric effect, internal photoelectric effect and thermal types. The external photoelectric effect is a phenomenon in which light strikes a semiconductor placed in vacuum, electrons are emitted from its surface into the vacuum. Photomultiplier Tube (PMT) makes use of detector as external photoelectric effect and is superior in response speed and sensitivity (low level light detection). Block diagram of MZI sensor, one arm of which (sensing mandrel arm) contains a fiber optic coil deform in an underwater sound pressure field. Since detectable acoustic pressure produce variations in the optical path length of the sensing mandrel. Transduction mechanism of such devices is directly dependent on the acoustically/ induced phase modulation of the sensing mandrel. After modulation of the light path from the sensing mandrel and reference mandrel both are combined and sent to a photomultiplier tube for detection.
Working Block Diagram
If two light signals are adjusted so that they are 90 0 out of phase with each other, then the signal of the output current i s of the photomultiplier is [4] 
Where β is the homodyne efficiency, S c the photocathode sensitivity, G the photomultiplier gain, P R and P s is the respective powers of the reference signal and sensing signal light, and Δϵ the acoustically/induced phase difference between two arms. For a borosilicate crown glass, ∆ϵ is evaluated to yield [4, 9] 
Where k 0 is free space optical wavenumber, l is the length of the wrapped fiber around the mandrel, and P is he applied acoustic pressure (in units of μPa). shown in the below fig.7 
Fig.7 -Pressure Vs Current
V.
Conclusion
In this paper, various parameters such as length, radius of mandrel, frequency of mandrel for transverse load sensitivity like pressure, increases the highest possible value of sensitivity of optical fiber based on interferometer principle -As Pressure increases, changes in light path i.e .phase modulation will occurs depending on the transverse load in the sensor arm which in comparisons with reference arm will be more so, the effective changes in the fiber length (∆l) will be less and vice-versa. In this paper, we concluded, pressure increases with changes in ∆l w.r.t length of the fiber wrapped around the mandrel "L" will be less. Table 2 shows the changes in the effective length (∆l) = 0.15 at pressure of 4.7*10^-11. Also, variation in phase of light path at same effective length observed is 6.5*10^-4. All above graph of "Length Vs No of Turns, Diameter Vs Minimum Phase, Change in pressure Vs Change in Phase, Variation in phase due to change in length, Change in Length Vs Pressure", At photomultiplier tube, output current has been observed for borosilicate crown glass is 1.68*10^-19 Ampere at pressure of 2.5Mpa. Studies are promising the MZI interferometric sensor is more sensitive from other mechanically structure like strain-gauge, diaphragm.
